L
iving Computers: Museum + Labs (LCM+L) in Seattle, Washington, is lled with historically signi cant computing technology that remains powered up so visitors can experience rsthand what computers looked and felt like decades ago. The museum, founded in by Paul G. Allen, has the largest collection of working restored computing machines. Walking past the many micro-and minicomputers into the back room with the raised oor, you can see one of the world's rst-generation supercomputers: the CDC , which lls several refrigerator-sized cabinets with electronics, wiring, and liquid cooling. Manufactured by the Control Data Corporation and designed by supercomputer pioneer Seymour Cray, the CDC was rst announced in and customers took delivery of it in . Building the CDC pushed the available technologies to their limits. It was expensive to purchase and maintain, and had tens of thousands of custom parts and circuits. There were very few CDC s built, and each system cost millions of dollars. Those that were built were only available to the government, research labs, and well-funded universities. At the time, the CDC was so powerful that it was considered a national asset and was thus illegal to export for quite some time.
In , LCM+L acquired a CDC that was built in and ran at Purdue University until it was decommissioned in . Some electronic parts were pulled out and melted for their gold content, and the chassis were disassembled using large wire cutters, pipe cutters, and crowbars to get the unit out of the machine room. It seemed impossible to resurrect, but LCM+L pulled it o . During my visit there, I spoke with principal engineer Bruce Sherry about what it took to bring this machine from salvage to production. View a video of our talk at ww w.computer .org/computingconversations.
Resurrecting the CDC 6500 Supercomputer
Charles Severance, University of Michigan Engineers at Living Computers: Museum + Labs have salvaged one of the world's fi rst supercomputers.
Visit www.computer.org/computer-multimedia to watch a video on the LCM + L's efforts to resurrect the CDC 6500 supercomputer and to hear Charles Severance read this column.
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BRINGING THE CDC 6500 BACK
When LCM+L acquired the CDC , they began the process of restoring it so that it could once again run in production. All of the connecting cables between the cabinets were cut when the machine was disassembled: 
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The chassis contain electronic logic modules with transistors, resistors, and capacitors to implement the CPU and peripheral processing units. Memory storage is provided using 170 core memory modules, each of which is about a six-inch cube: It's challenging to keep the memory modules running. They consist of a woven mat of core memory with fine wires running through the cores to read and write the data bit that was stored in each core. It's difficult to repair the core memory because everything is so small: When it's impossible to find a replacement for a component, LCM+L switches into "laboratory mode" to design and build a new component from scratch. The new component must meet all the physical size, power, and logic requirements of the existing module but can use modern parts. Bruce and his team were recently able to reverse-engineer and construct a replacement for one of the CDC 6500's logic modules using modern technology:
Final assembly was quite challenging because you have to put all of the resistors and diodes in one side and then try to slide them across and into the right hole on the other side. It's a rather tedious process, but it works.
Once the CPU and memory were working, it was time to try to load software onto the computer and test whether it worked. They didn't have enough hardware to load an operating system onto the CDC 6500: The emulated console looks very much like the original CDC 6500 with its soft-green vector graphics and characters that flickered as the CPU communicated with the peripheral processors. Bruce compiled and ran the Linpack benchmark to give the computer something to do. It took six seconds for the CDC 6500 to compile the code stored on emulated disk drives and then executed for 45 seconds on the real CDC 6500 CPU.
I
t was a privilege to talk with Bruce and explore the history of the CDC 6500 and its restoration. I used punched cards to run FORTRAN programs on a CDC 6500 at Michigan State University in the late 1970s. By the mid-1980s, I was a professional developer supporting faculty use of the CDC 6500. I spent plenty of hours sitting at that green, glowing CDC 6500 console as an operator mounting tapes or debugging system issues. For me, spending time with Bruce and the CDC 6500 was like a 40-year class reunion.
